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(54) MAGNETIC RECORDING MEDIUM 

(57)Abstract: 

PURPOSE: To control grain diameter and to obtain high coercive force by interposing a 
metal film based on at least one of Cu, Rh, Pd, Ag, Ir, Pt and Au between a nonmagnetic 
substrate and an underlayer of Cr, etc. 

CONSTITUTION: A metal film 12 based on Cu, Rh, Pd, Ag, Ir, Pt or Au is interposed 
between a glass substrate 1 1 and a Cr underlayer 13. A magnetic layer 14 of a Co-based 
alloy such as CoCrTa and a protective film 15 of Si02, etc., are formed on the Cr 
underlayer 13 to produce a thin film magnetic disk. The metal film 12 prevents oxygen, 
etc., from the substrate 1 1 from reaching the Cr underlayer 13 and brings such crystal 
orientation that the (1 10) face of Cr is made liable to epitaxialgrow in a direction parallel 
to the surface of the substrate. The (110) face can be made parallel to the surface of the 
substrate and crystal growth fit to attain high coercive force can be carried out. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The magnetic-recording medium characterized by preparing the metal membrane whose at least one sort of Cu, Rh, 
Pd, Ag, Ir, Pt, and Au is a principal component between a nonmagnetic substrate and ground films, such as Cr, in the 
magnetic-recording medium which comes to carry out the laminating of a ground film, a magnetic film, and protective coats, 
such as Cr, on nonmagnetic substrates, such as glass, and a ceramic, carbon. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the magnetic-recording medium in which the magnetic film etc. was formed on 

nonmagnetic substrates, such as glass, and a ceramic, carbon. 

[0002] 

[Description of the Prior Art] In the magnetic disk unit for computers, although the large capacity-ization is called for strongly in 
recent years, in order to attain large capacity-ization, it is required to raise the recording density in a magnetic-recording 
medium. In order to raise recording density, and to enable low flying height-ization of the magnetic head, high coercive 
force-ization of the substrate which has a smooth front face, and a magnetic-recording medium is called for. Although the 
aluminum substrate is conventionally used as a substrate for magnetic-recording media, using nonmagnetic substrates, such as 
glass, and a ceramic, carbon, as a substrate which was more excellent in smooth nature is examined. When an aluminum 
substrate is used, several 10-micrometer NiP plating layer is usually prepared, and the laminating of Cr ground film, a magnetic 
film, and the protective coat is carried out on it. However, if a direct Cr ground and a magnetic film are formed on it in the case 
of glass, a ceramic, a carbon substrate, etc., high coercive force will not be obtained in many cases. This reason is considered for 
the crystal growth which is not desirable to occur, in order to also affect the crystal growth of the magnetic film formed on Cr 
since it differs from the case where the crystal growth of Cr film of a ground makes membranes form on NiP on an aluminum 
substrate under the influence of gas, such as oxygen, water, etc. which are generated from a substrate, although it is not clear yet 
and to obtain high coercive force. In order to solve these problems, the nonmagnetic membrane (this film was made into the 
interlayer below) of metals, such as Ti, Mo, Zr, aluminum, Mn, W, and Si, an oxide like Si02, aluminum 203, and TiN and A1N, 
or a nitride is formed on a substrate, the laminating of Cr ground film, a magnetic film, and the protective coat is carried out to 
order on it, and the magnetic-recording medium which raised coercive force a little is proposed. (JP,2-29923,A) 
[0003] 

[Problem(s) to be Solved by the Invention] In order to urge the crystal growth of Cr desirable in order to obtain high coercive 
force in the magnetic-recording medium which used nonmagnetic substrates, such as glass, as indicated on the above-mentioned 
conventional technology Ti, If the nonmagnetic interlayer of metals, such as Mo, Zr, aluminum, Mn, W, Si, Nb, Ta, Y, Hf, and 
rare earth elements, an oxide like Si02, aluminum 203, and TiN and A1N, or a nitride is formed, coercive force can be made 
high to about 1000 Oes. However, in order to correspond to the latest high recording density-ization, the coercive force of 1400 
or more Oes is required. Although the coercive force of a magnetic-recording medium is related to the stacking tendency, the 
diameter of crystal grain, or detailed organization of a crystal of a magnetic film, the diameter of crystal grain and crystal 
orientation of a magnetic film are considered that Cr film is similarly influenced greatly by the crystal orientation and the 
diameter of crystal grain of Cr film of the ground in the diameter of crystal grain and crystal orientation of an interlayer of the 
ground. Therefore, the influence the diameter of crystal grain and crystal orientation of the interlayer which is the ground of Cr 
film affect coercive force needs to choose a suitable large material. The purpose of this invention is by choosing a suitable 
material which can obtain coercive force higher than the interlayer known conventionally to control the crystal orientation of Cr 
ground film and the magnetic film following it, and the diameter of crystal grain, and obtain the high coercive force of 1400 or 
more Oes. 
[0004] 

[Means for Solving the Problem] this invention prepared the metal membrane of Cu, Rh, Pd 1 Ag. Ir. Pt r an^l Au whic h, mak^ fi 
kind a principal component at least between a nonmagnetic substrate and g round films, $Y c h as Cr \ i" the magnetic-recording 
medium to which it comes to carry out the laminating oi a ground film, a magnetic film, and protective coats, such as Cr, on 
nonmagnetic substrates, such as glass, and a ceramic, carbon, in order to attain the above-mentioned purpose. These metals take 
crystal orientation to which the field (1 10) of Cr tends to grow epitaxially in the direction parallel to a substrate side while 
playing the role which prevents the oxygen from a substrate etc. reaching even Cr film of a ground. That is, when all of these 
metals have fee structure a nd membranes are formed to amorphous tops, such as a glass substrate, th e field (1 1 1) of a fee metal 
grows in parallel with a substrate. The field (1 10) of Cr of bec structure grows epitaxially to this fee (1 1 1) side. It is thought that 
the atom density and the atomic arrangement of a bec (110) side and a fee (1 1 1) side depend this on a near thing. Thus, when the 
field (1 10) of Cr carries out orientation strongly, C shaft of Co can carry out orientation more in parallel with a film surface, and 
can heighten coercive force. 
[0005] 
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[Function] The interlayer of Cu, Rh, Pd, Ag, Ir, Pt, and Au which were prepared on the substrate has the operation which 
prevents spreading gas, such as oxygen first generated from a substrate, in Cr of a ground. And it is thought that a desirable 
crystal growth is realizable although the orientation of the field (1 10) of Cr can be arranged more with parallel for C shaft of a 
magnetic film in a substrate side compared with the case where an interlayer is not used, as a result [ it is strong and ] and high 
coercive force is obtained. 
[0006] 

[Example] Hereafter, this invention is explained in detail based on an example. 

(Example 1) Drawing 1 wets the cross section of the magnetic-recording medium used as one example of this invention. The 
protective coat [ layer / Cr ground ] which the metal membrane which makes a principal component one sort in Cu, Rh, Pd, Ag, 
Ir, Pt, and Au which prepared 1 1 in glass substrates, such as a chemically strengthened glass or glass ceramics, and a ceramic, 
and prepared 12 in both sides of the aforementioned substrate, and 13 become in drawing, and Co basis alloy magnetic layers, 
such as CoCrTa, CoNiCr, and CoCrPt, and 15 become from C, Si02, and Zr02 grade in 14, and 16 are lubricant. The feature 
forms the metal membrane 1 2 which has fee structure between a ground Cr film, glass, or a ceramic substrate, prevents spreading 
oxygen etc. and checking the normal crystal growth of Cr film, and is in the point of carrying out orientation of the Cr (1 10) to 
the upper pan strongly by epitaxial growth. After washing a glass substrate with the outer diameter of 95mm, a bore [ of 25mm ], 
and a thickness of 1.27mm, DC magnetron-sputtering equipment is used. After exhausting to 2x10 to 7 or less Torrs, In 300 
degrees C, Ar gas was introduced for the glass substrate after heating for 10 minutes, and gas ** at the time of electric discharge 
was held to 1 OmTorr(s), and it continued in order of the interlayer, the ground film, the magnetic film, and the protective coat 
according to the conditions for injection power 500W and membrane formation speed 180A/, and formed, and the thin film 
magnetic disk was created. When Au was chosen [ the thickness of a ground Cr film ] for CoCrTa of 1000A and a magnetic film 
as 500A and an interlayer and thickness was changed from 100A to 3000A, magnetic properties as shown in Table 1 were 
obtained. 
[0007] 
[Table 1] 

CoCrTa/C r/AulfflS^ffi 



Au«W(A) 




s- 


(nam o 


490 


0.68 


100 


510 


0.80 


200 


1300 


0.82 


300 


1450 


0.82 


500 


1600 


0.85 


700 


1650 


0.85 


1000 


1650 


0.88 


2000 


1700 


0.88 


3000 


1800 


0.90 



If thickness of an interlayer is thickened, rapidly, coercive force increases, and although coercive force is very low at 490Oe(s) 
when the thickness of Au is OA (angstrom) (i.e., when there is no interlayer), when an interlayer is 300A, it can obtain 
1450Oe(s). Moreover, coercive force remanence-ratio S* is also improved from 0.68 to 0.82 by existence of an interlayer. When 
an interlayer is used by the Auger electron spectroscopy to oxygen being spread in Cr when there is no interlayer, as a result of 
performing elemental analysis of the membranous depth direction, although oxygen was diffused in the interlayer, it turns out 
that it is not contained in Cr film. It turns out that there is an effect which prevents spreading the oxygen from glass in an 
interlayer from this at Cr. Moreover, Au film on a glass substrate found that Cr film on orientation Perilla frutescens (L.) Britton 
var. crispa (Thunb.) Decne. was strong compared with the time of Au film not having orientation (1 10) in parallel [ a field (111) 
] with a substrate side according to the X diffraction. 

(Example 2) Like the example 1, it formed on the glass substrate in order of various interlayers, the ground Cr film, the magnetic 
film, and the protective coat, and magnetic properties were measured. Thickness of an interlayer was taken as 500A regularity. 
The magnetic film did 500A membrane formation of a CoCrPt film. 
[0008] 
[Table 2] 
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CoCrPt/Cr/tHl© 
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By using the metallic element of the metal membrane of Cu, Rh, Pd, Ag, Ir, Pt, and Au as an interlayer from this example shows 
that coercive force is improved sharply. 

(Example 3) Like the example 1, it formed on the glass substrate in order of the interlayer, the ground Cr film, the magnetic film, 
and the protective coat, and magnetic properties were measured. The magnetic film did 500A membrane formation of a CoNiCr 
film, and changed the thickness of Cr ground film and Pd interlayer. 
[0009] 
[Table 3] 
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200 


340 
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0 


200 



When the thickness of Ground Cr is more than 5 00 A in the above-mentioned example so that clearly, the high coercive force of 

1 000 or more Oes can be obtained by preparing an interlayer. 

[0010] 

[Effect of the Invention] The crystal orientation of Cr ground film and the magnetic film following it and the diameter of crystal 
grain can be controlled by this invention by choosing a suitable material which can obtain coercive force higher than the 
interlayer known conventionally, and the high coercive force of 1400 or more Oes can be obtained. 
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(57) Abstract: 

PURPOSE: To control grain diameter and to obtain high 
coercive force by interposing a metal film based on at 
least one of Cu, Rh, Pd, Ag, Ir, Pt and Au between a 
nonmagnetic substrate and an underiayer of Cr, etc. 

CONSTITUTION: A metal film 12 based on Cu, Rh, Pd, 
Ag, lr ( Pt or Au is interposed between a glass substrate 
11 and a Cr underiayer 13. A magnetic layer 14 of a 
Co-based alloy such as CoCrTa and a protective film 15 
of Si0 2 , etc., are formed on the Cr underiayer 13 to 

produce a thin film magnetic disk. The metal film 12 
prevents oxygen, etc., from the substrate 11 from 
reaching the Cr underiayer 13 and brings such crystal 
orientation that the (110) face of Cr is made liable to 
epitaxialgrow in a direction parallel to the surface of the 
substrate. The (110) face can be made parallel to the 
surface of the substrate and crystal growth fit to attain 
high coercive force can be carried out. 
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ft, C r J:lc^S*t««ttKcOil*4«*^t>J|?»Sra 
b*{*«A £#3 fcft tCteMlfc b < ftV ^Sfigfiasfi 
#3fc*t%;tfen"CV^. rixbcoraHS:**^-^*: 
ftS«±(CT i , Mo, Z r , A 1 , Mn, W, Si? 
OftJR^S i 0 2 , A 1 2 0 3 , TiN, A 1 N<D£ 5 <fc 

fc) «:*«U *<£>-Li-C r Ti&R, iStffeR, ftiK?: 

3g£iXTV^ 0 (^5f§^2 - 2 9 9 2 3-g-) 
[0 0 0 3] 

L J: 5 t1-*«WHl ±iaa*a«^iB*u 

»«-T i , Mo, Z r , A U Mn N W, 
Si, Nb, Ta, Y, Hf, #±Stc*«POAJR j ? > S 
i 0 2 , A 1 2 0 3 , TiN, A 1 N^J: 
ffctt<Z>#«tt + MBl*:«JSii-ixtf . 1 0 0 0 O e SSlfe 

*^kiC*fJES"rSfc*«Ctt 1 4 0 0 O e K±6D««y3 3&S 



RJ: 9 t> WV^<!HBE*S:»5 - t 5a«4«-»S:» 
-Sr. t J: 9 C r TifiRt^tUrjWK flSttRoJfefiK 
(0(S], IgfaSg^SJi L 1 4 0 0 O e W±<^B^«^?: 

[ ; 0 0 0 4] 

5««E«II#K:*5V^ ^iifc^t C r *tf>T»R 
tOMfrCu, Rh, Pd, Ag, Ir, Pt, AuOO 

IS S^^^ <b *>KiR * ¥&Ti&(D C r Rlc 4 "CHS 
2 o f5 <^S:SSCSW fcfc fct-s C r <D (110) 

Tf c c*5S«:*U ^7^atR«<0*ftKO±^fiRR 
b/c^£\ f c c^Mco (111) Has/* 

75" S"T5o ro f c c (11 1) Btd^fbTb c c«!3£<0 
CrO (110) ffidSaitr^^^ir/^JSK*-J"5. rttf* 
bec (1 1 0) Hi f c c (111) BOJDS^*4S« 
tJH J F■lH?lJ*sifiv^r.t^^:J:St%x.e>■^^5o r^J: 9 
cko (110) Bas3a<KiBrr5r.ttej;9 Co <DC 
3D WdS-t^Rffi^W^iBrSlU ««A*-ift«)Srtds^ 

[0 0 0 5] 

[fIMB] S^KJit-Sttb^fcCu, Rh, Pd, Ag, 

ir, pt, Au<o4*iBHtt*-fass^e>«t-r5K» 

^oCrO (1 1 0) BWiBfSjS:S*»te*M«r«ttRo 
CW^S«Mtc^^R^fflv^^^ofc^(rit:-<T<^: 9 
^TT^j|5x.6C 1 35S"C-#K««^Sr»5<otc:a* bv^ 
fij*;ftS:^-C#5t^>t#^.?>ix5o 
4^ [0 0 0 6] 

mmm d mi \$*&w<D-mMm t *s««e»«c 
frcowfffiiasrbfebfctiO-c&So g!^cjov^r 1 1 mt 

h, Pd, Ag, Ir, Pt, Au^5*)li«:i/S» 
irt^M^ 13ttCrTi&/I, 14liCoCrT 
a, CoNiCr, CoCrPt* W C o S^^^t^ 
15 tiC. S i 0 2 x Z r0 2 f3^^5ftll, 1 
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2SrKW\ LTC r K<^jE*ftJeftfi8;53dS 

laotc r (i i o) %&<mfa£&tc&\z.hz>o ft 

# y o miris 

2 x 1 0" 7 To r rSXT\Z$mm, #7*^&£3 0 0 



•<D#*BE.t: 1 OmT o r r KHft**U KA«*J 5 0 0 
W, fiKKiSS 18 0 A/^<0^#(C J: 9 * mm, Tift 

^ ^ I to ™c r KOfif ^ 1 0 0 0 A, M£ 

m<DC oCrTa£r500A, *IHR£: LTAu^igtf 
R*«:l 0 0 A*>><b 3 0 0 0 A&X^kZ&tc t r 

[0 0 0 7] 



CoCrTa/C r/AuM^M. 



AuJ^?(A) 
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5 10 


0.80 
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0.8 2 


30 0 


14 5 0 


0.8 2 


500 


1600 


0.85 


700 


16 5 0 


0.85 


1000 


16 5 0 


0.88 


2000 


1700 


0.8 8 


3000 


1800 


0.90 



a u <omm& o Kitvr * m-*) <nt%, -rt&t>*> *nhr 

#fcl^i#l±»BS;tjra:4 9 0 O e -CfcV^AMSV^ * 

Wim& 3 0 0 ACO £ t t-te 1 4 5 0 O e £ i: ^"C 

15. *fciSt«y3A»JtS*fc^lWKo#ffi^J:9 0. 6 
8*>e>0. 8 2(c&#£;ft,5 0 ri— i^^m^Jtffit- 
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S- : «fl«WtSSfcfc 

(OAuitt (111) tfi#^SfcWfcRftL*<E>JL 
©CrRtt (110) ElSldSAuRdSftV^SJCUt^T 

WttSrjfflS Ufco *IWM<0B«tt: 5 0 0 A— Si' L fc 0 
IttRtiCoCr P tRSr5 0 0 AfiKRUfco 

[0 0 0 8] 
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CoCrPt/C r/#«£> 
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.(it«W) 0 


'69 0 


0.7 1 


Cu 


14 20 


0.86 


Rh 


1 5 5 0 


0.8 4 


Pd 


16 7 0 


0.88 


Ak 


150 0 


0.8 0 


I r 


17 60 1 


0.85 


Pt 


150 0 


0.82 


Au 


17 2 0 


0.8 3 



^mMmHK) Cu, Rh, Pd, Ag, Ir, Pt, A . «r$]j£'Lfc.. WttCoN i C rJR£r5 0 0 AM 
K>, &Mt)&*imiz.&W£nx^Z>^ bfrfrfrZ* [0 0 0 9] 

C o N i C r/C r /P dK<Z)m^H£ 
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700 
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200 


940 




0 


1000 


9 8 0 


0 


800 


9 2 0 


0 


700 


89 0 


0 
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4 2 0 


0 


200 


34 0 


0 


0 


2 0 0 



0AU±<DM-£te. 'PMKSrKW-acfcKiJ: 9 1 0 0 0 
[0 0 10] 
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